Fatty acid ethyl esters: potentially toxic products of myocardial ethanol metabolism.
The chronic consumption of alcohol has proven detrimental to heart tissue and can lead to alcohol-induced heart muscle disease, a condition which may result in arrhythmias, cardiomegaly, and congestive heart failure. A search for the molecular mechanism underlying observed alcohol-induced end-organ damage, such as that seen in heart, has lead to the discovery of a nonoxidative pathway for the metabolism of alcohol in several human tissues including heart, brain, pancreas, and liver. It has been revealed that nonesterified fatty acids are esterified with ethanol to produce fatty acid ethyl esters (FAEE), neutral molecules which can accumulate in mitochondria and impair cell function. The observation that FAEEs are synthesized at high rates in the heart, and other organs that lack oxidative ethanol metabolism, provides a plausible link between the observed tissue damage, the ingestion of alcohol, and the subsequent development of alcohol-induced heart muscle disease. The synthesis of FAEEs are catalyzed by FAEE synthase enzyme, four of which have been characterized and purified to homogeneity from the human myocardium. Further analysis of these FAEE synthase enzymes opens up a new possibility to characterize and map a gene for alcohol-induced end-organ damage, such as that observed in heart and other organs. FAEEs have been found to be important metabolites of alcohol and are most commonly accumulated in those organs which are damaged by alcohol abuse, i.e. heart. It may now be important to establish a genetic link between alcohol abuse and alcohol-induced heart muscle disease in order to understand the mechanism of alcohol-induced cardiomyopathy.